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15 [0061] 

(Embodiment 1) 

Of the above-mentioned optical pickup device 10, the arrangement of a 
unit 60 used in Figures 1, 4, and 6 is shown in Figure 9. Figure 9A is a view 
showing an arrangement of the unit 60; and Figure 9B is an enlarged 

20 schematic view of a hologram element as a modifying means 40 of this 

embodiment. In this embodiment, the wavelength XI of a first semiconductor 
laser 11 is set to 640 nm, the wavelength 12 of a second semiconductor laser 12 
is set to 790 nm, the distance L between the hologram element 40 as a 
modifying means 40 and the light-emitting point of the light source (11, 12), a 

25 light receiving surface of the light receiving means 50 is set to 10 mm, and the 
average pitch p of the hologram element 40 is set to 5 \x m. The 
semiconductor laser 11 is disposed on the optical axis of the light converging 
system. 
[0062] 

30 Light flux emitted from the first semiconductor laser 11 passes 

thorough the hologram element 40 as the zero order light and travels in 
straight; is reflected by the information recording surface of the first optical 
disk; travels on the original optical path again; and enters the hologram 
element 40. In this embodiment, as the average pitch p of the hologram 

35 element 40 is 5 jj, m, the ± first order light is diffracted by ± X 1/p 

(approximately ± 7.3°) and forms an image on the photo detecting means 50 
that is distant from the semiconductor laser 11 by dl(= 1.28 mm). As in this 



1 



embodiment, by allowing the hologram element 40 to be blazed, the efficiency 
of diffraction to only one of the ± first order light can be enhanced. 
[0063] 

Similar to the above, light flux emitted from the second semiconductor 
5 laser 12 also passes through the hologram element 40 as the zero order light 
and travels in straight; is reflected by the information recording surface of the 
first optical disk and travels on the original optical path; and enters the 
hologram element 40. The hologram 40 is diffracted by about 9° at this 
wavelength X 2 and forms an image on the photodetector 50 distant from the 
10 photo detecting means 50 by d2 (= 1.58 mm). 
[0064] 

Thus, the first semiconductor 11, the second semiconductor 12 and 
photo detecting means 50 are arranged in the same surface so that the first 
semiconductor laser 11 and the second semiconductor laser 12 are disposed 
15 with a gap of 0.3 mm. The center of the detection surface of the photo 

detecting means 50 is distant from the first semiconductor laser 11 by 1.28 
mm and distant from the second semiconductor laser 12 by 1.58 mm. 
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(54) OPTICAL PICKUP DEVICE AND LIGHT SOURCE 
UNIT FOR THE DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To simplify the assembling 
of a device by unitizing first and second light sources 
for performing recordings/reproductions of first and 
second information recording mediums and a changing 
means changing luminous fluxes emitted from these light 
sources and/or a luminous flux reflected on information 
recording surface. 

SOLUTION: A unit 60 is unitized by providing a first 
semiconductor laser 11, a second semiconductor laser 12 
and a photodetecting means 50 on the substrate 61 of the 
unit 60. Consequently, at the time of assembling an 
optical pickup device, it is not performed that 
receptive parts are assembled while being respectively 
adjusted but unitized members can be built-in in the 
device only by attaching this unit 60 to the device. 
Moreover, the maintaining of conjugate property is made 
easy because the change amount in dimension due to 
mechanical stress, secular change and a temp, change 
becomes small and the first and second semiconductor 
lasers 11, 12 and the photodetecting means 50 become 
to be on adjacent optical paths when they are seen from 



a changing means 40 by making respective parts be in 
proximity. 
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ftH£-T£ <E»/B£> #ey^7-y7KlB-e»o 
T, *JE3fc««E»«#<i:t,T, »WS«<0»$#t 1 

<Dmi9tmmfcmi&&£mwmfo<Dm2&t 2 

U t 2*t 1) 0)»2 3ttflf«E»J9EI* < !:^ffl^6ns 

% 1 JtWWEftflEff^Efik/H^^fra fc»<OJB 1 3t» 

» 2 #*«E»a#<0E»/?f £ftfr r> fci6(7)m 2 3tt« 

««E»ffi^6K»Lfc3t**S*L«ffl-rs3t«tH* 
St, 

6 ffl» Ufc^mS^fltSEftiKflc^i:^ < <h <h t> 
fc. ^««E»a#Oi»«E»a-CS«Ufc3t**«lfE 

/xttitaEftSTSwLfc^sc^M-rsxjE^s 

<fc* ftWU 

ttEISim <MEJB2*BatfmE*ttffl¥aft- a 
= * hfcLfcCtftttatrsjfcbr^Ty^SB. 
[tt#3S2] MESlJfefiu «IE» 2 *«XUr«rE* 

ttta*a*»*E«Lfcct*»«tr*«i*^ i ke 

ffi^a©?^ l^ft, a-yhMK 

[»*3S4] MESE^aft, MB^IM, MEffS 
2 5ttilBS:tXWE5t*ffl#a<!:<!:t)^ny MfcL;t£<h 

&«r«i:-rsi»*3« i - 3 anvrna* 1 ocERojttr 

[1**316] • TOE»13t«XttME!B2 5taa<0 3%--. 

S A »^ * C £ ft 4*« £ ^ S »3ft J» 1 5 «H 1 
O k:E«<0* ey^7y 7HBo 

h**S7] «jE»^6A»-rs5taa«, jk*«e 

fttt«OEA/K£^«Sft«X%¥XO»flr«REftlK 
#«<0HPft^*^»O*««E«^CDE*/W* 

*ff 5 fcs&o««-c** c t %&wl£ -?%m&m 6 ice 

[«I*3H8] WE»15tiR^6tb«*Lfc**<i:, ME 

»25tH36^6a»Lfc***&j*'r*'&**Rtir-r-5 

di^^at-r^iS*!! 1 - 5 (D^-fftfr 1 r>K:E*© 
CIS*J19] fliE^Jdc^a*. (WES 1 USES 



2 5taia^ME^m^ai:<i: : blza.-^ HfcL&Ci 

MSfllO] MESE3S#ai:inE^J«¥att. 
OJt*«»0-*HK»riE*nfcSEX#a<!: ititt 
^D^7At, te#SK:^S£nfc^S¥a<fcLT« 

3i 8 x& 9 i:eio* \±v*7v ?mm. 

1*ttEMft#fil£EB bfc C £ ft W* £T* 8 - 

i o©^rn^io^E.«o3ttry^7yy»B. 

[M*4( 1 2 ] ME^Ra, %fllHEMK{*<Z>E 

«/fl*tiKHft*^^*0*«aE»«#«IOH P 
ft^/hau^o*««E««*(0E»/lf*ftfT-3fc»' 

JS8-1 l<0Vvrft*UOKE«S©3fch^^7y:/Ss . 
Bo 

+ft«a^s«fi<7>»2 4 £ »*u-ift**-#-fb$tifc 

JffiESI 1 * W# tf ©)tffl«^fil t fiES 2 U 

u-iftmE»2*»#i^-if < fctt»«jift^Ta» 

• u fc c t * t -r s * t: y ^ t y y 3t as ^ 

ho 

[0 0 0 1] 

3t*ft«*3tt**T3tlt«E»ttt*©aiHattEft^LT 
««E«ffi ««E»ffi-hfc*«ftE»Xtt 

• fllfaEKHicoWaftHt-r* (E»/H*> 3ttfy^ 

7 7^iw j eMa-7ht;iL, mz* mmm 

S<0ff$^R^*aSc?[)3t««E»«E#©ES/s*ft 
[0 0 0 2] 

\zm^ 5fcW«E*MM* (BIT- ^X^ifei^)' 

tit, «6*<0cd cnws^ h 7^*20 tras«© 
x^tjxz) Wafb^nti^, :<ddvdth 6 

3 5 nmfL<«6 5 0 nmOfittfi*»ft W— tf ftffi 

0. 6fti»Bi:-rs. DVDH h^y^hTy^ 

0. 7 4//m, «HfcfyhfiO. 4//mT^0, CD<Z> 
h^y^tf^l. 6 am, «ffltf-y h*0. 83/zm 

[0 0 0 3] C®afcat*T^^^T**DVD*ES 

0. 6mmC0DVDlC^L-C, aSWS«0)JPS*U . 2 
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-5-^-oi:LT, #S1¥7 - 5 7 2 7 1 
[0 0 0 4] »€rii*pr«B>5:*T f ^^^T 

[0 0 0 5] ^Ct, ^i¥8 - 5 5 3 6 3^4i«*CE 
rarVX^I (DVDffli:CD-Ri) (C20lStt 
[0 0 0 6] 

C0>£z>\z. * t; y 7 y ^81 ©Sfi^ft *iB^ 

[0 0 0 7] fCC, #5fii?3TWU ttft<0»«»E»i« 
fr^ER/HSfe-rsjtt^y^Ty^Sia^^T, £1 

[0 0 0 8]. 

( 1 ) 9tm& 5 ffl» Lfc****je3t4fc*T*«*E 

»aff©jawss^LT««E»ffifc**s-fr, its 

E»a±t««SrE»XW«aE»BJia)«**S*"r 
* <E*/B£> Jtlf7^7yyStT*or, i»E# 

«E»a#i:atwa««)»**«t 2 acfcu t 2* t 

1) ©S2 56iliaEaa#i:^V^nS3tfcfy^T'y 
y*«fc*5^T, »l*««E«kO»a)E«/H*tff 

*fT5fc*<0»2*iRi, *«E»Ha>6RMLfc3te3fc 

**«f«E«B6»^t«l<fctt)K:, XlftttEMfciKtta 



3tt«)6^ttJi*L)t3t*&tf/Xtt««E»ffiTK 
*tLfc#3K*SHrrsS3E#ai. **U fflEftl^ 

as* mE»2 3tt«atfmE*«im¥a*. a-ynst 
[0009] ( 2 ) MGi 1 ytm* wifcm 2 ytm&zt 

mE**tH#a*B»EJtUfce:i:*»«t-r-5 (1) 

KEi£<Z>3t t-;^7y 

[0 0 10] (3) «tEftl%B. ME*2 3fciSL ijE 
3t*ffl^aoa-6, *4<tt»l^ azyh^ffi 
«*WaET*SJ:^«lfiLfcCi:S:«r«<!:-r5 (1) X 

(2) KE»<&«t^^7y:/Kifi. 
[ooii] (4)-«nEaaE*a*, ra^im AO 

E»2*»*tfi»E316*Ui*ati:t ) K:3.r:y MbLfc 
C££»»£-r* (1) - (3) OVifn^l^CE* 

[0 0 12] (5) |»ESa!*at4, *n0^*K:J:D 

l^^nr^sct^tts (i) - (4) oHvr 
na> iT>tzE«<o*t:y^T!yys«. 

[0 0 13] (6) ME*15tiffiXttlWfE*2«H<7)^ 

#a>sAirr* (i) - (5) ©^-r 
i^frE«o3thr-y^7 p yy»«. 

[0 0 14] (7) «!E*l-»A^AffrS3tStt, 3t« 
«E»a*OE»/H*tifc»ft*3tt***031fi«*E 
*«#«<0BBaft^/h$(r^o3t««E»lK*(0E»/ 

^±^fT^»fci60*iIiT^^^i^4#^i:i-^ (6) \Z 
E«Sco*bTy ^7yyiB. 
[0 0 15] (8) ME»l*illA^tti»lfc3e*i, 
WES 2 3tSSa> b ffil^L^^^^T^'&^a^W 

rs^t^wis^-rs (i) - (5) <0vvrna>ir>K 
[0016] (9) MES-fit^a*, raim tft 

E*2*iB&tfH9E«ttttl¥ai:<i:'bC3. , -y MbLfc 

£<h£^t*£ir£ (8) KB*©* tr** r 

[0 0 17] (10) MfES6H*a«!:«iE'&dc*a«, 
-0©3tt^ffl#0-*Bfc^fiE$*lfc«Jg^a<!: LTttl 

in^py^At, ffi*B£^j«3ft&^j«*a£L 

(8) (9) lcE«03ttfcry^Tyy»«. - 

[0 0 18] (11) tSlR€r&¥Bt&* «9ES5E¥a«t 
0*flWBE««*«K:EBLfcCtft4»«i:'r-5 (8) 

- do) (ovirn^i^cEmo^tfy^Ty^si 

go 

[0 0 19] (12) UE^JSfatt, 3t««E»a# 
<OE^/P?^(i^S^m^^^^1f$gE^«^ffiO^ 
B Q*#'h£ t^©3t*«E»tttt<BE»/W±*fT -5 

(8) - (id <o^-rn^i^tE««)3tt:y^7y 
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[0020] (13) mittmtou— tft, 
u— tf 2 is— if tw—mtz 

m i u-tf (DK&ftijjfa t mes 2 u— tf 

O«ffl»*|Sl(i:^rai;*lfil-e*0. 8M3»l**#lx— 
tf £MB* 2 U— tf £ £&A,TffiJl L ft 

£ £ €r»ai:-r 5* fcT y^7y JfcS:i- * > - 

[0 0 2 1] 

fttt^-TfccDtU Hffl»ttJBl3tiia^6a»U/S:3t*: 
<fc«U «DtCJ:oT*Jia^tlfc«»3tt«) tt«R 
teSg2ft^*>ffl&Lfc#m (fcfcU jSOraoT^j 

[0 0 2 2] (^l^HlOIi) »l<B*K<BJgj»K 

[0 0 2 3] *jllfi<7)^!8<Otry ^77^1 Ote, 

l©iP$Oa^saR(753t7 ? -<X^ 2 0£E§i/PI± 
lOtTJTsZ 2 0<B*«E»M2 2±{C««€r«3»Xtt 
*»E»ffi2 2±0)««€:l|±-rsc < fcSr, E»/lf£ 

^^oawssojps t i t\tmtsizm2 t 2 
^^2 7tT r ^xi7(hLT^-r^o &fz. miytT-tx 

^*£«©!&SraPS:£NA2 ch-T^) (RTOR^t? 
tt, iDtf^X^H * 2 #^*£J;D 
«E»a#T*S©T» NA1>NA2T&£) , ft 
ETFOl^ + T, DVD (tDVD-RAM) £te 

$t 1 = 0. 6mmT^0, CD (SCD-R)'tttS 
2#?-fX^£SLT;fc'D, t2 = l. 2m 

m Or&frfc. t Kt 2) 

[0 0 2 4] *nM<VMm<D¥y?TvZfm^l o-e 
tt, *Hi:UTIBl*S"C*S»l¥W*U-if 1 1 

(SIA = 6 10nm-6 7 0 nm) <hi2^lr^6 
Jg2*«*U— tfl2 ($lA = 7 4 0 nm-8 7 0 n 
m) i^ltO^. d<0*l¥»#U-if 1 1W3S1 

0, »2**ftU— tf 1 Ztt^Sfc^-f **<Z>E»/?I 

— tf 1 1, JB2*S#I/- tf 1 2tt, E»/S^-rs* 

[0 0 2 5] S^S3 0te. tf 1 1^ 



Ac^^^/sre c £a«pjffi&^a-c»s. tab 
#sftj«fc3tu *sv^i v »2*wfri^— tf i 2^etu 

gt^So *jtJfiO^»Ttt. **fS3 0i:LTffl* 

— tf i l^stawatifc^mttW^iitLTjttB^xsE 
i*-rc-to*saa$ia:. »2**#i/- j tf 1 2^etB 

[0 0 2 6] mtft^l 3HU Kl*m»\s— If 1 1 
*S^«*2*»ftU— If 1 2A^ttl»*nt***, 
^X^2OOS0M^2 1^LT, MtBfiI2 

/-*V>Xl3 1t, 3U/-^l/>Xl 3 1 KJco 
T 5 Fff5t<i:$n>t*S**5tt$-frS*H»U>Xl 3 2 £ 

1 3 ^ffltiTaR^*"^ X^CDE»/S± 

[0 0 2 7] &*3. *H»coj^J8-t?tt, *3fc5fe¥* 1 3 
<h LT, 3U^k>Xl 3 1 tS»U>Xl 3 2 <h 

=i»J*-*U>Xl 3 l#fc<3tS («l**#U-1f 
1 1 *SViJi*2*3}H*l/— tf 1 2) 36^©5B»**fi 
^M$^^1/>X13 2^, Wb«>5WI8#© 
3*, 3ttW^6©«»Jt<0»1R*&*i*i; 
SU>XXtt3t»^6C03tt**4Xn^CffiK-r* (* 
yyj>M U>XtCineU>X*^Lfc**€:*5t 
$tS#»l/>Xl3 2(t^^ Vsto(J>5t|i#ia*. 
13 ^&oTfc«fcV>. 
[0 0 2 8] JttBrtKW:, l/4iM14^<t 

«0 15«^6tlW5. l/4iS*tEl 4tt3U 
*-*l/>Xl 3 l*ai»Lfc**B«fi^6Rill3t 
&9 1 5tt3ttA*BSP*NAlKi:<0»f£OBB 

fin* hfcfcHST^Sfe^-C**^ m27t^><^^ 
<Z)E»/S*l**:ttB8aftNA2 Cffia-rsiiaPRfClM 
(S-T^cfc^, 1 5©B8PftS^TjEi:LTfeJ;Vi. 
[0 0 2 9] S!Ifg4 Ofi, 3tB (»l*W#l/-tf 
1 1. JB2**#U— tf 1 2) j&^fflWLjfc^SK**^ 
^^.^ 2 0^i«< i:cht>tc, 3tr^X^2 0O»SE 

^®2 2±^6s»u>t*K*aje"r«3t«ttj^s5 o 
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&#U-if 1 2) ^SfflWL&3tt*03tB, 

s<z>#K£2S"rs¥a-T?**. -rft^*, ^1^4 

If 1 1> 3524M»#U— tf 1 2) 

amLrc^c^B^aw;^ 2 ov>mmmm2 2 

* ttS * S 5 0 ^ <h « < J: 5 \z * . 
[0 0 3 0] fc43, S^D^7A<!:H zfcn^A 
**J«-rettWfc:*JH»ftt**-r*t>0 (HAW, 

[0 0 3 1] *»ttJ¥S5 0 fct, «5E#S4 O^lt 
W3E^B:4 0*cioTJtB*JEH^nfc) , 
©22 ±*^S»Lfc3t**S3t LttfflT^^aT* 
S. d03tttU^S5 0 tc«fc 0, «aia»ffl±)&^E» 

ttffl (DPD) ffi, 7 yis 3.7 )V (PP) ft, 3t-A 

[0 0 3 2] 2^7CT^^^X-^ 1 6tt, *t*U>X 
1 3 2£#ft£#£^&-r&9, «*lsIBK:«fcO»£n 

<h h 7 v ^ ffi f I S rJ ^ T & M * £ h* 5 *y * > ^iW » 
fflt^*S..**tt<0^tt©2*7E7 F ^^ L iX--^ .(7 
*-.*->>y«l«lffl) 1611 Jgl#5^X^ (DV 
D) OEa/H±»JC«, DVD©1f$g|5feS±^ti- 
AX#>yh tf 1 l^etHW^nfcJt* 

»c«fcO*>t*nfcx#y h) Shifts 

fc, S2 3(t^^^ <CD(0|S»/H4«r^tt, CD<D 
««E»ffiJL<0lf-A;*#y h <S2¥»#U— if 1 2 

& taw s nfc** t **3t¥* cj:?)**snfcx# 

K£V>W«ffiBK. »»U>X1 3 2 

[0 0 3 3] :ntt, ^ft^x^fcEft/Bt-r* 

R2#^*£<7>ai9IS«<OJS;* t 2rt*ffSl^T r 

>f^^©awifi<os$ 1 1 «to»<tt«c<£:T3«ffiiR 



X***« <» 2*^X^0 If y h (««) SKttdt 
ft*fcV>X\ 3 2^5fiV^ffi«T?»5ffi[«tt«TfH 

«^ti5, Lfcdtot, S2 3fc5^f X£*E»/B£ 
-r*»£. »*i/>Xi3 2*(l(«ttli:»»$^ c 

[0 0 3 4] COi:3tC, Jttfy^Ty^SKl OKfc 
-if 1 1^6»ffl»Ufc5t*Sr, 3 Tig 1 ft 

*U £f c> »2*7 J -rXd7<0E»/H±«, »2**«: 
tf 1 2 3&^ffi«bfc***, M36*»13ta2 
^-<^^oawa6«€:*bT«f*E»ffi^**S-&, 
««E»B^6E»bfc*SEt3etfcffl¥aT?S*LTfT 

[0 0 3 5] 

-if 1 1 v m 2 ¥8i# u— tf 1 2 ar^3t*tH¥a 5 o 

[0 0 3 6] »l*W#U-1fl 1> *2*«MH/— !f 
1 2Stf*«lia#a5 Ott, a-7h6 0ilta- 7 

zwz to.— y hits <ktt, hftSnTViSfiSW 

^^a^-^^^oTTttf^^T^y^gi otcja^ii 

[0 0 3 7] *gWfi<OJ^!BTtt, ^7h60 <Z>£« 6 

I »l*»#U-if 1 1, *2*W#l/-if 1 2fi: 

II 0'<DlB.fL&ff5G>'e\*te<* dcDOLn^ h 6 0 *H 

3.x^y hft$nfeatt*a*fttt*ci 

1 2 t3t«Ui^a5 0*<jSaiL/!:*B±t«:5 
[0 0 3 8] **3, i-7hlbi:«^:H *jtJfio 

^ffl-Ctt, »l¥»#U-1f 1 1 OM^^2¥^ 
U— tfl 2 0**.«t*ttai¥a5 0 ©Soffit «rl^- 
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tfl lOfflWffi <58#jft) t»2*8W*U— tf 
12 0ffi£t® tftmi*R»r|p]W5fi*E«"r* 

[0 0 3 9] sfc, h 6 0£«firrSRK 

tt, tfll, »2*»*l/- tf 1 2^ 

3t«a^S5 0<O5%, '>4<it)lO*l-yh60 

1 1. S2¥^l/- tf 1 2»tf3fc»tH# 

9, SS1¥8M*U— !f 1 1. * 2 ¥W# U— !f 1 2 Rtf 

[0 0 4 0] *jt«fiO^JItC*3V^Ttt, ^--^/h 

«If84 0*S1**#U— if 1 1, M2 
aMH*U— tf 1 2atf**IH*ft50iit,l:a=7 h 

- v h 6 0 K^H^©4 0 SrtStt^fCte, -SME^IffiK: 

[0 0 4 l].£fc, *Hffl©^»t*5^Ttt, XM^a 
4 0S^83 0 «fcOJt««CBE«. i^i:f^H -& 
fiS¥S3 0£XJg¥a4 0 £D^x>f X^fflKEBLT 

fc, Si^i^- if 1 ij&>Sffl»b»i3fcT^;*^- 

&E»Lfc3fc3|E£:/ «2¥«MfrW-if 1 2 3&>StH»LJB 
2 3t5^;*^Sfi»Lfc#3K<fc*t. ^g4 0±T 

<IS2 0^M^©4 o_blc^ 

**<03ts*tt«o*rsifc3Bse"r Sethis. 4* 

tc, *iI©JM»t?lt SBl5fcW**a»SEM'C'«3e 
t^tV X * £ E*f l> fc3WK<0*ffl £ S 2 Jt^'-f X ? 75^ 

ssttufc^^tfttutsraus*^ ottfta^as 

[0 0 4 2] ?W3. **»<&«!8<Dcfc5fc«M*a4 0 
*^d£#S3 OcfcD3tH«(cE«-rsOTtt*:<, S3 
fc^f^-SK:. ^fg3 0^I¥g4 0±0*iHfl!l 
(CEBLTfcJ:^. CCO (H3) ^fiSc^^3 0 

\*+ «**D^5A'C*fiRUr*3 0, ^ Ac S2 
*W#U-if 1 2€riBl¥»*U-1f 1 1 K**LT«tt 



TKBL-O**, C<0 (H3) »S\ ^13tf^ 

— -rasjta^ ofc&w^aso) &att*j:5fc-rs. 

fcfc, CO (B3) a-7h6 0O»»:H # 

«W-&fiE^a3 0*/h$<L, BBC16 2j&«HW"0>3. 
Sfc, CO (H3) »l*W#U-if 1 1. £12 

*W#U-ifl2, ^¥85 0^^3 0$ 
OLn«y H 6 0 \Z&ttT3-—<y MtUT^***, £ bK, 

^l¥g4 0^^a-7hiktTt)<};<, $e»fc, 1/ 

[0 0 4 3] #*M0^»fc*3l>T«:, JL-^h 

ft-r-SRStC, »l¥*#U-if 1 1 £JB2¥W#W-tf 
1- 2 i*B»LT8»tr^SO^ ^?8 3 0i:<fcS 

57) <oaa*/s*(3ttfflrsfB2**#u-if 1 2^6 

SBl^WttU-if 1 1^6fflW^nfc3tm©*B«r3Ea: 

?<Dtm/n&%&mz?z>&frOT~?3i<, ^2*f^ 

[0 04 4] (S2 <03SJfi<0«») ^Klfl 2 ©*S6<0» 

iHtco^T* m2o^ifi<7)^§io^t:^57r^7 p gMi 

0©tRDS«J«ia-C*SBI4^S^»Ttt^-rs. ±&b 

a 4 o «fc*-tn-en»j*<o**««-c««Lfc**. #n 

[0 0 4 5] *HJfiO^!lTtt, 1 b<0**«B# 7 0 <9 
«««J<OiBHSCM#a4 O^LT^tgf ^^n^^A^r 
iStt, *x-<X^««>lBtC*j«*a<i:Ur«Bffi1-**D 

M*a4 o**h:y^7yysi«i ojcia^tfsiRo 

^ge«7 0^J--y h 6 0 KtStfa^H^LT^ 
4 0) *JB1 — if 1 1, »2*»#U— !f 1 2 

2&tX*ttffl*a5 o iifceary Mtrr*J;5t;:LT 
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i^tCtSttSCltKlcfcO, SSl¥*#U— if 1 1, S&2 

*W#U--1f 1 2atf3t«ffl#a5 0<OH««r, 

©3 oatfSI*94 0OM«^e*a^lHSE^#SJ: 

o\z&tfz>zL£\z£r>, 3.-*, b 6 ooasLBporaSE* 

[0 0 4 6] Sfc. *Hlfi©»!B-Ctt, 3fc¥ffl«7 0(D 

yt«Lm<ow\z&si¥8t4 o&yt : rjx?$wmz&j8 4 ^ 

4 0«rKW"Tt>.J;^. 

[0047] (» 3 ©msa jg»> ^tcm 3 <Dmm<Dm 

<t»2*»#U-+f 1 2 3&>6ffl»£nfc^©3tttt<t:£ 

[0 0 4 8] *mm<amBiz&\i*x\t. *&hbbp»^/Jn 

$ V^OS 2 t£5V X ^ <DKft/??£K:ttffl"r*iS 2 * 
«H*U~!f 1 2^<5ffl»^tlfc3tt*^ 3 

p»^*#r^*©» 1 ^^offift/s^fcttffl-r 
i 3co^fftctmi¥S^u-if i l^eawsn/yt*: 

[0 0 4 9] C<BJ;3fc#*jST*£<i:l;:«fcO, *nsso 
MT*ofc*JS¥83 0^S(!:ft0, <gnx Mfc£ 

£n*m i ^^©K»/s±*a«c3 , 



[0 0 5 0] £fc, #*»<Z)«!Bfc*5^TfcL — 
^I/>X1 3 l*>5JttD 1 5 S-COBEK^ 

T^2><DT\ »2*»#U— if 1 2O3fc*<D+^a<tt0 
15<B+i>£-SU 3 2KAirr*3fc3E 

X i 3 2 a«->:7 h Lfc£*<o#«#WSE»*'h3 < T z> 

S« Sfc, 1 5^63*«U>X1 3 2£TO&ggi 

Sftl/>X1 3 2<m«E»£HDK:fc*J:'5K:E 
(B-rst, »U>X1 3 2^5S2 3tx-<X^^|6l^ 
^JtKtt, »«U>X1 3 2<Mfctt£¥ffl;:&9#*l, 

[0 0 5 1] #2Sifc<0«Jifc43^-C, ^I¥^4 

0i*x^X^tOM©3tK*^, JB2¥SM*U-tf 1 
2 0!)Jft*TtH3U'>X<hbT<7)fPffl€r*rU. *1*»#U 
-if l i<o«ft-CttfffflU^^iSfia*?tt*n^7A* 

^tTt§ a T&fct^ Tt^^lC »2*WWU-if 1 2 

I2¥^U- tf 1 2 OjfifirttW^a^SS 

S^O^x *f X £ b^ft tf v ^ 7 *v ^SH l'O t 

7AO»f*aS$H if 
ll^iSIAltnAl n=SE») ff§ 2 

¥*#U--1f 1 2<ZMft*A 2"C (n+ 1/2 (A. 2) 

[0052] &±&m\sitmi~ms<o&m(D&i&\z& 

V^T, JB1¥*#U— if 1 1, «2 *W«=U — -tf 1 2, 
Jfcttttl^as 0#*te. h 6 1 KK» 

K, B7 (a) \Z7jk?£.oiZ, 2^<0*»#:U— if 1 
1, 1 2««JBLTt> e k^. ffcto-B, Ift 

^i£&a«fc^5^ C©t— S'>>^ 8 liiCD^m^^)® 
i:Sl**ftl/- tf 1 l^r^ttSc ^l/T, »1*W# 

v— ifi i ±jc#flUi"e*sr;i/5— c 
<-r«ct)*» jbi*w*u— if i i±) k« 
2*^1/- tf 1 2*a»-rs. fit, 

— if 1 2± J 6»««T*S7;U5nC7A*3K*"rs, — 
2n « 1 if 1 1 OT^^tt^tftffl^a 5 0$: 

IS^So tit, ftMSfc^-f -^-8 2-8 4.«r#> 

>yiT, Kfttiatsiw-rfcaexo^-r^-s 2-8 

4*KWS. -Tttt>-6, , 7<t-8 2, 8 3M(CKHj« 
a*«rc<fctwJ:0*l¥»*U---if 1 l^»*L, 7 
<t-8 3, 8 4rBltC^mffi ; &^1 _ C<i:tCj:0m2^ 
*f*U— if 1 2d<»*-TS (3^8 3 3&<*ailHi:& 
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0, JBl*#ftU— tf 1 1 ^2*^l/-f 1 2 MO 
V>Tte, ^1 *»*l/-if 1 1 ti2^U- tf 1 2 

[0 0 5 3] Sfc, rco (B7 (a) ) 1 
fleU— tf 1 1, »2*W#U'-1f 1 2 3&>Sttil*£tl*# 

ana* &*¥te£;fc-ei o\ 3 0° 3S«o«fn««-c 

»0- 5S«ftOC:v^|9jK»l*»fl:U— tfl 1 £152 

tf 1 2 cKoat^isis, yt 

tt^^Ct*<<, £P>\Z. Ittf^H^AItt^. Z h 

tf 1 l«te«LLK, »2*WflcU— !f 1 2*3tt* 
^ICgBSU S2¥^l/- tf 1 2<0#.«iR^*l* 
tf 1 1 J;0*#<&S<fc^na^Ci:d<»*L 

[0 0 5 4] Cl<pJ;^ir2O<0*#{*:U— tf 1 1, 12 
£8Wr3C£:K:J:D, tf 1 

1 1 1 t*2*w#u~tf 1 2^mi 2 i torn 
a<, i o o nmumz-rz^ttf^imttev* 

U-1f 1 1 , 1 2 SBS 6 1 JitrM^S cfc 0 te>fi& 
$-&S^<fc^T?frS. 3;fc. — *<D*»#U— tf (CO 
«-Cti*l¥W#U— tf 1 1) tt. 38#,«i i 

[0 0 5 5] CCD (H7 (a) ) JH^K&^T 

-tn-en<o5E*^ i 11.12 i&3fc«i#ipn;rr5 

LTiBia-rs^t^J;?), aJHUfc*»#U- J tf 1 1, 
1 2ft*j&>6UJ»U;fc#:*rt*. «S<0***U— tffcL< 
tit — > ^>^(' e toTtt^tl^Cl<h^V^'9tcL^: 

a*, cntcf&enr , 07 (b) sc^-r^K, 
111, 121 (*ttta*a 5 0 <os#ffi*> 

[0 0 5 6] 0 7 (b) K^LfcW*, 

tf 1 K »2#W#U— tf 1 2£|ig-¥ffi±lcK 
»1**#U— !fll<B583fc 

1 i:iS^»iolliBi:Mlli?*S7;i/5r')A* 

«flT, -e<0±(w»2*W#U— tf 1 2^H1 2 
lCjfic^flJ<0«ffi^flg-rsJ:^(wajBL, *Jfc,«l 1 
1, l 2 1 t$ffi*$-li:fc«iBTMJHLr, *^«1 1 
1. 1 2 IPbWU 0 tfm«rtfCjfi»E«-rSJ:5tcLfc 
t>C0T&£, Z<Dfc&. 07 (b) K^-rflaj-cfc:, ±3* 
LfcSl. 2<0*Sfi<Z)^»(Cffl^S«^, -&dc#S3 0 



*«B8-rsci:^'C€r, »i*aw*u— tf 1 1, £S2¥ 

*#U-1f**C*5tt3t**<0(aK)ttlll!±<!:bTttffl-r 

[0 0 5 7] K±»SELfcJBl-*3O*tt<0« 
ttKtJV^T, IB1*««*U— tf 1 1, »2¥*#l/— tf 
1 2, Jtttffl^SSOtt, — )M.mzM&&?\Z. zL~y 

flcl/-1f 1 1 i:»2*3lftU— tf 1 2 ii^M-K^lfilttt 

l*»#l/— tf 1 lRtf*2**#:U— tf 1 2 ^etti#t 
Lfc3fe^B[SS*i«*R3 0*S^ttai¥»4 OKA 

[0 0 5 8] B8K;BV>T\ S3t#8!5 0H *>'J3> 
S1&5 i±fc*»flc7 r a-feXfcJ:0S3ttSR ; P5 2 
£ftTt>*. ^>UD>SS5 lfc2O<0lHffl5 3& 
t/2^57^5 4^tWS 0 fit, CODDSfc 

5 3fc, »1#*#U— tf 1 1 ^12^1/- tf 1 2 
££H£T£o Lfca«oT, »l*»#U-1f 1 It* 

2**«=t — if 1 2 £at*#*flfcteRfcStt«fc#« 

«»2*3M*:U— tf 1 2frz>thftfLtcytm^W2ntc 
3 0*SVitt*3E*S4 O.fCAWTS.t'pC 

[0 0 5 9] £fc* ^]8C0J;5(C, S^520Si 
5 1±(C**#U— tf 1 1, 1 2 £H£rr£ Clttcj; 

Jjcbfc^ .5 7-95 4 Oftfe D K'&fifc^R 3 

[0 0 6 0] fc*5, K±<0»9JK43V>Tfct, CD C&C 
D-R) ttS2#7^X££S-rfc<0£U ^2¥^ft 
V— tf 1 2^2^^ 7,^(DK»/n±^fivftlt(D 
#»i:Lfc*«. *2*W#U— tf 1 2*CD-R©E» 
/H**fT3fc*<0*«<!:L, CDOE»/fl*tt»l 
tf 1 "lTfroTt>J:Vi. 

[0 0 6 1] ±a_Ufc3tKy^7y^ft« 
10<?)^, HI. 4, 6fCfflUe»nsn-y h 6 0 <£> 
E«<Oft*WSrH9(C^"f. 0 9 (a) Iia^yh6 0 
(OEMHW^^^^ia^*^, ^9 (b) tt**#W<Z) 
o^5^D^7A^foa^K$i 

Wl¥*#V'-tf 1 l©tt* 
$Al = 6 4 0 nm, » 2 !f 1 2 ©SfiftS A 

2 = 7 9 0 nm, ^M^&4 0W5^D^7A*f4 
0 i*fi (11. 12) <B58»,"S, 3t«tti*a 5 0 <D^ 
ytffi£<DrH<D$£1$$:L= 1 Omm, ^P^7^f4 0 
co^fcfy^p = 5xim, »1*»*U— tf 1 l*«3tt 
Jt**<D3t«i±(cEIBL/fc i b©«!:"rs. 
[0 0 6 2] »1*»#U— tf 1 ia*6tt*H/fc3fc* 
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ay^ASHM 0^^tf^5 L D = 5 Mnre&£CDT, 
± l*56tt±A 1/p (=±7. 3° ) IeIStU mi* 
tf 1 l;6><b d 1 (=1. 2 8 mm) «nT3fc» 

[0 0 6 3] K2**»U— !f 1 2J&>SfcB»Lfc3teSE 
t>, ±^^^^t', ^□^7A^f40$0«d:Lt 
aaHLHIU. mi*x^X^O1#$8E^MJ;0£&fLT 

U S2*»«:l/- tf 1 2*>6d 2 <= 1 . 58 mm) 

gin-c^a^as o±fc»«-rs. 

[0 0 6 4] SSl¥»#U-1f 1 1 £Si2 

tf 1 2 ££0. 3mmglU 3t«ifcB#a5 0 
©S5tBO+iL^»l¥##:U— if 1 1j0>6 1. 2 8m 
nu *2*a»#U— If 1 2*>6 1. 5 8mmglLT> H 

[0 0 6 5] 210)J:^HLTiaiHL^a-y h 6 0 
^T* ^x-r^^OEflk/WfeSrftofeJIS*, DVD^ 

ta^as o-cttffi-rsct^-cfr, l^*>, dvd, c 
[0066] (m&m 2 ) ^{r , 3t«ffl^s 5 o <nm» 

b 6 0*ttE«£*«-rs. JBl¥*#U— tfl 1, s 

2**#u— tfi2, 3t»ffl#a5 ocog^s^ra- 

¥S±tE«LTV>s. »l¥3M*lx— tf 1 1, 
W2 4*»#U— if 1 2te, t-hv->^8 l±lcl@*tc 
Rtt&nfcfc<DT*0, 583fc,«l 1 1, 12 1tli£» 
flUc, lt><03t»fflS8 S^aawetiTO*. C03ttt: 
ttJ8»8 5tt, — tfl 1, 1 2.*v6ffl»bfc.3tt* 
®****W£<p3te* £ & £> «fc 5 (C A P C h V - 

m-r&tz®. +f 1 1, 1 2©a*^effl»$ 

tf 1 1, 12§10<3D*ttfflS8 5T« 

[0 0 6 7] Sfc, y*-*7sX.7-m 

0, -eofctff;:, Tt^tfl^aS 0©a*ffi»wtt, Al- 
D2O8O(053tt*^ (g36SB) ^RttSnTV^. * 

y7A*^£A-D<B4#*JLT*D, #»»JiH^5t« 

'y^p = 4. 2 5 am, 5*fiJ B tf \y p.= 4 . 7 



[0 0 6 8] £©*#Ml;:43t>Ttt, 2 00^1/- 

■tfii, 1 2 tjttttti^as o £*^®&i#)*>fttzmm 

X-3--y h 6 0 (HS^r) rtfclHEU cne^*fb 

[0 0 6 9] &*3, ^0»#WtC*3^Ttt, :7*-#X 
l7-«*FEtt, 

FE= (A2+B1+C1+D2) - (A1+B2+C 
2 +D 1) 

fC«fcoT#SCtd<"C€rS. fc*5. A1-D2H 

[0 0 7 0] £Ac, C<Z)*#«JC*J^T, h^y*>y 
X^-e^-TEti, ffi«SS«iffl (DPD) 
TE= (A1+A2+C1 + C2) - (B1+B2+D 
1+D2) 

iCi-sTttSut^T?*, ^y>3.>T;i/ (PP) &o*§ 

^. 

TE= (A1+A2+B 1 + B 2 ) - (C1+C2+D 
1 +D 2) 

K<fcoT»s;: 1*««#ttfe#<oiBfqA i + 

A2+B1+B2+C1+C2+D1 + D2T?tttB"r* 
C<fca<T#3. fc*3, A1-D2H ftg^ffiTOttffl 

[0 0 7 1] MftflOVd. S3t®A 1 2 

a*, tf 1 1, 1 2^entnsfcav^©g3t 

Bfg£*#<T£ (BMfflfcte. *»#U-1flK 12 

<htwJ:0, tf 1 1 , l 2 0ifift(0jtvwc«i: 

tSut^fS. -r&JTS, «2**«:U— tf 1 2(7) 
^mfi, ?f 1 1 0 fe. *»tti# 

©5 0±K*3^T, tf 1 1 , 12i3t«tti* 

R5 0 t&mJKjjIftttslfi&liZ (S36BAL A 2-^6 

[0 0 7 2] 

asm ni<Dnm<omtti<»%vy27yzf&m<DmM 
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CB7] azyh©S)lWS^tHT?»5. 
[138] KD«JgW*^1-»fflBI"C*S, 

[13 9] **wi*^-rHt?*s. 

[1^10] Afr«2*^-TBIT*S. 
1 1 SB 1 (JBlttfl 



12 m 2 U-lf (m 2 3t«) 

i 3 Mftyt^x 

1 5 i&O 

2 0 Jfcx-f** OtffRESK») 

2 i mwmfa 

2 2 tssia^® 

3 0 ^/S^g 

4 0 ^H^g; 

5 o ftttm^a 

6 0 a.- y h 

7 o yt^mt 

8 1 h— h->>^ 

ill, 121 $zyt& 



II] 



[13 2] 



[13 3] 



14] 
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